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Please replace the paragraph beginning at page 1, line 4 with the following: 



This application claims the benefit of co-pending commonly-owned U.S. Patent Application 
§ Serial No. 10/033,027, (attorney docket number CYPR-CD00232), filed October 22, 2001, entitled 

"PROGRAMMABLE MICROCONTROLLER ARCHITECTURE," which is hereby incorporated 
by this reference. 



Please replace the paragraph beginning at page 1, line 10 with the following: 



Embodiments of the present invention generally relate to the field of integrated circuit chips. 
(y\ More specifically, embodiments of the present invention pertain to a system and method for 

- "7~— — 

Please replace the paragraph beginning at page 5, line 5 with the following: 
/ What is required is a system and method of dynamically reconfiguring a programmable 

- r 

Please replace the paragraph beginning at page 6, line 2 with the following: 
The present invention is a system and method providing dynamic programmability of an 
electronic device (e.g., a programmable integrated circuit) in a convenient and efficient manner. In 
one embodiment of the present invention, the dynamic programmability enables operationally 
smooth (e.g., "on the fly") changes in the configuration and/or functionality of the electronic device 
with minimal or no disruptions to device operations. In one exemplary embodiment, the present 
invention is implemented in an integrated microcontroller with components that are dynamically 
programmable to provide different configurations and functions. A plurality of different 
configuration images are utilized to define the different configurations and functions and facilitate 
allocation of programmable components included in the electronic device accordingly. 
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Please replace the paragraph beginning at page 7, line 8 with the following: 



In one embodiment of the present invention, the configuration and functionality of an 
electronic device is defined by a: configuration image loaded in a memory of the electronic device. 
The configuration image includes instructions and data for implementing the configuration and 
functions. In one embodiment, a plurality of configuration images facilitate dynamic reconfiguration 
of a programmable integrated circuit (e.g., a PSOC™ microcontroller, available from Cypress 
MicroSystems, Bothell, Washington). In one exemplary implementation of the present invention, 
a configuration image includes user module personalization data (e.g. , a configuration table), module 
parameterization data, application program interface (API) data and user program code. Based upon 
the existence of a predetermined condition, the integrated circuit is automatically reconfigured by 
activating different configuration images. In one embodiment, activating different configuration 
images results in different values being loaded in configuration registers of functional circuit blocks 
included in the integrated circuit. 

7 : 

Please replace the paragraph beginning at page 8, line 5 with the following: 



Figure 2A is a block diagram of one embodiment of a functional component depicted in 
greater detail. 



Please replace the paragraph beginning at page 8, line 10 with the following: 



ft Figure 3 is a flow chart of a dynamic configuration method, one embodiment of the present 

IT 

invention. 



Please replace the paragraph beginning at page 8, line 12 with the following: 



Figure 4 is a flow chart of a design tool process illustrating exemplary steps used by a design 
^ tool in accordance with one embodiment of the present invention. 



A 0 



-3- 



0^ 



CYPR-CDOl 191M 
Serial No. 09/989,817 

Please repl^ce^he paragraph beginning at page 10, line 21 with the following: 
The present invention is a system and method of dynamically programming an integrated 
circuit. In one embodiment of the present invention, a system integrated on a single substrate is 
dynamically programmable to provide a plurality of configurations and functionalities. In one 
exemplary implementation of the present invention, a plurality, of configuration images defining 
different configurations and functionalities of a programmable integrated circuit are stored in a 
memory included in the programmable integrated circuit. The configuration image data may be 
generated and loaded on the programmable integrated circuit in various manners including by an 
electronic device design tool. In one embodiment, the electronic device design tool comprises a 
configuration interface for defining user module personalization and parameterization, an automated 
code generator for generating source code (e.g., application program interface code), a source code 
editing interface for editing the automatically generated code, and a debugging interface for assisting 
debugging operations through emulation of the target device. The exemplary embodiments 
described herein (e.g., a microcontroller) are not meant to limit the application of the present 
invention to any specific integrated circuit device or type (e.g., a microcontroller) and embodiments 
of the present invention may be implemented in a variety of integrated circuits. 



Please replace the paragraph beginning at page 1 1, line 16 with the following: 

Figure 1 is a block diagram showing a high level view of an exemplary integrated circuit 

(e.g., a microcontroller) 1 0 upon which embodiments of the present invention may be implelmented. 

In one embodiment, integrated circuit 10 includes a communication bus 11, static random access 

V 

\ memory (SRAM) 12, central processing unit (CPU) 14, flash read-only memory (ROM) 15, 

input/output (I/O) pin(s) 18 and functional component 25. Communication bus 1 1 is electrically 
coupled to static random access memory (SRAM) 12, central processing unit (CPU) 14, flash read- 
only memory (ROM) 15, input/output (I/O) pin(s) 18 and functional component 25. Static random 
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access memory (SRAM) 1 2 stores volatile or temporary data during firmware execution. Central 
processing unit (CPU) 14 processes information and instructions. Flash read-only memory (ROM) 
1 5 stores information and instructions (e.g., firmware). In one embodiment of the present invention, 
flash read-only memory (ROM) 15 stores configuration image data. Input/output (I/O) pin(s) 18 
provides an interface with external devices (not shown). Functional component 25 is programmable 
to provide different functions and configurations 




Please replace the paragraph beginning at page 12, line 1 1 with the following: 



It is appreciated that integrated circuit 10 is readily adaptable to include a variety of other 
components. In one exemplary implementation, integrated circuit 10 also includes a dedicated 
functionality internal peripheral component 1 7 which is coupled to system bus 1 1 in addition to the 
functional component 25. An optional test interface (TI) may be coupled to integrated circuit 10 via 
a test interface coupler (TIC), which may be detachable, to perform debugging operations during 
startup and initialization of the integrated circuit. In one embodiment of the present invention, 
additional functions such as clocking and power control are provided by a variety of components 
including a precision oscillator and phase locked loop (PLL), a voltage reference, a 32 kHz crystal 
oscillator (which may be utilized for a variety of applications such as calibration and 
synchronization, etc.), an interrupt controller (for generating interrupt signals as required), a power 
on reset control unit (for performing functions related to power supply stability), and a brown-out 
detection unit (which detects substandard, subnominal power system parameters). 



Please replace the paragraph beginning at page 13, line 5 with the following: 



Referring to Figure 2A, an embodiment of functional component 25 is depicted in greater 
detail. In this embodiment, functional component 25 includes an analog functional block 230, a 
digital functional block 240, and a programmable interconnect 250. In one exemplary 
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implementation, analog functional block 230 includes a matrix of interconnected analog functional 
blocks Al through AN. The number N may be any number of analog functional blocks. Likewise, 
digital block 240 includes a matrix of interconnected digital functional blocks D 1 through DM. The 
number M may be any number of digital functional blocks. , 



Please replace the paragraph beginning at page 14, line 1 1 with the following: 

The present invention is readily adaptable for use with numerous functional blocks that are 
programmably configurable to provide a variety of functions. Exemplary functional peripherals 
include timers, controllers, serial communications units* Cycle Redundancy Check (CRC) 
, generators, Universal Asynchronous Receiver/Transmitters (UARTs), amplifiers, programmable 
gain components, digital to analog converters, analog to digital converters, analog drivers, and 
various filters (e.g. , high-, low-, and band-pass). In one exemplary implementation higher order user 
modules (e.g., modems, complex motor control, sensor devices, etc.) are created with combinations 
of functional blocks. Co-pending commonly-owned incorporated U.S. Patent Application Serial 
No. 10/033,027, (attorney docket number CYPR-CD00232), filed October 22, 2001, entitled 
"PROGRAMMABLE MICROCONTROLLER ARCHITECTURE," includes additional details on 
exemplary implementations of present invention integrated circuits (e.g., integrated circuit 10) and 
functional components (e. g^functional component 25). 




Please replace the paragraph beginning at page 15, line 16 with the following: 



In one embodiment of the present invention, a functional component (e.g., functional 
component 25) includes registers that are programmably configurable to store configuration data that 
\j defines the combination (e.g., electrical coupling) of the functional blocks and the characteristics 

(e.g., parameters) of the respective functional block elements. When a value is changed in a 
configuration register, the configuration and/or functionality of a corresponding integrated system 
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10 component is changed accordingly. In one exemplary implementation of the present invention, 
some functional blocks are configured to affect autonomous system operations, such as interrupts. 



Please replace the paragraph beginning at page 17, line 15 with the following: 
In the present exemplary embodiment, programmable interconnect 250 comprises a 
configuration system and a global mapping system. The configuration system is coupled to 
communication bus 1 1 and the global mapping system, which in turn is coupled to functional 
component 25. The configuration system is programmably configurable to selectively couple with 
communication bus 1 1 and/or the global mapping system. The global mapping system facilitates 
selective coupling of functional blocks included in functional component 25 to other functional 
blocks and/or pin count of a pin-by-pin configurable I/O port (e.g., I/O pin(s) 1 8) may vary from one 
application to another, depending on the system device under consideration. An I/O routing 
modality incorporating features of the present embodiment enables flexibly configurable I/O ports 
to establish a specific pin locale or pin for the conveyance of particular external signals (e.g., to or 
from an external device) on pin by pin basis, greatly enhancing user convenience and system 
applicability. 



Please replace the paragraph beginning at page 19, line 8 with the following: 
In one embodiment of the present invention, a system timing block is included to provide' 
timing information used for synchronizing and otherwise effectuating interfacing between system 
functionalities (e.g., functional blocks). The system timing block like the functional component 25 



is programmable. Advantageously, this allows the system timing block to generate a myriad of 
different time bases, as required for any particular application the system is being configured to 
effectuate. These time bases may be fed into analog functional blocks and digital functional blocks 
for use therein, via the programmable interconnect. Examples of analog functions requiring such 
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time bases include conversions, modulations, and the like. One striking example of a digital function 
requiring such time basesis a universal asynchronous receiver transmitter (UART) functionality. 




Please replace the paragraph beginning at page 19, line 20 with the following: 



In one embodiment of the present invention, the configuration and functionality of an 
electronic device (e.g., a programmable integrated circuit) is defined by a configuration image loaded 
in a memory of the electronic device (e.g., microcontroller 10). In one exemplary implementation 
of the present invention, a plurality of images are loaded in a memory of an electronic system to 
t\ facilitate dynamic reconfiguration of the electronic system (e.g. , a programmable integrated circuit). 

The information comprising the configuration image may be represented in varying degrees of 
abstraction. At a low level of abstraction the configuration image is represented by source code (e.g. , 
assembly or machine language) stored as logical values (e.g., logical ones and zeroes) in a memory 
(e.g., in the programmable integrated circuit). At a higher lever of abstraction the configuration 
image is represented by textual definitions or graphical images (e.g., in a design tool). 



Please replace the paragraph beginning at page 20, line 1 1 with the following: 



In one exemplary implementation of the present invention, a configuration image includes 
user module personalization data (e.g., a configuration table), module parameterization data, 
application program interface (API) information and user program code. The user module 
personalization data includes information defining the functionality and configuration of a 
component included in a programmable integrated circuit (e.g., a functional block). The 
parameterization data defines parameters for the programmable component. The API defines an 
operation of the programmable component (e.g., apply power, remove power, sample rate of an AC 
to DC converter, etc.). In one embodiment of the present invention an API includes code for a 
function call (e.g., from a user program) and/or an interrupt. In one exemplary implementation of 
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I the present invention, user module personalization data defines an analog function block to function 
(y as an op amp, the parameterization data defines the gain of the op amp (e.g., 8X), and the API code 
defines a reset of the op-amp. ' 

Please replace the paragraph beginning at page 21, line 4 with the following: 
A dynamically programmable electronic device (e.g., a programmable integrated circuit) of 
the present invention is programmably configurable to perform a plurality of functions for a variety 
of applications. Each configuration image loaded in a present invention device enables the device 
to provide a different configuration and functionality. In one exemplary implementation, a present 
invention device is included in a wireless communication device (e.g., a walkie-talkie). When a 
transmission indication exists (e.g., a "talk" button is engaged) a first image loaded in the present 
invention device is activated (e.g., configuration registers are loaded in accordance with the first 
image) causing the components therein to perform as a transmitter and when a receiving indication 
exists (e.g., the talk button is not engaged) a second image loaded in the present invention device is 
activated causing the components therein to perform as a receiver. In another exemplary 
implementation, a present invention device is included in a vending machine. During normal 
operating hours a first image loaded in the present invention device causes the components therein 
to participate in normal vending operations (e.g., monitoring money collection, calculating change, 
controlling product dispensing, etc.) and at predetermined short durations a second image loaded in 
the present invention device causes the components therein to participate in inventory activities (e.g., 
calculating the totals of products sold, determining need for additional products, participating in 
modem operations to communicate with a central resource, etc.) 

Please replace the paragraph beginning at page 22, line 1 1 with the following: 
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Figure 3 is a flow chart of dynamic configuration method 300, one embodiment of the 
present invention. Dynamic configuration method 300 facilitates dynamic configuration of a 
programmable system to provide different configurations and functions. In one embodiment of the 
present invention, dynamic configuration method 300 utilizes a plurality of configuration images 
loaded in a system memory to facilitate different configurations and implement different 
functionalities. In one embodiment of the present invention, dynamic configuration method 300 
facilitates configuration changes (e.g., reconfiguration) with smooth operational transitions ("on the 
fly") to efficiently and flexibly address differing functional or configuration requirements of end use 
applications. In one embodiment of the present invention, the configuration images are provided by 
a design tool (e.g., a computer implemented software design tool). Additional details on an 
exemplary implementation of a present invention design tool are set forth in co-pending commonly- 
owned United States Patent Application Serial No. 09/989,570, filed November 19, 2001 (attorney 
docket number CYPR-CD01 167M), entitled "METHOD FOR FACILITATING 
MICROCONTROLLER PROGRAMMING", which is hereby incorporated by this reference, and 
United States Patent Application Serial No. 09/989,819, filed November 19, 2001 (attorney docket 
number CYPR-CD01 181M), entitled "A SYSTEM AND METHOD FOR CREATING A BOOT 
FILE UTILIZING A BOOT TEMPLATE", which is also hereby incorporated by this reference. 

Please replace the paragraph beginning at page 23, line 12 with the following: 
In step 310 a plurality of configuration images are loaded in a memory. In one exemplary 
implementation of the present invention, different configuration images define different functions 
and configurations for components of a target device. In one embodiment of the present invention, 
two different configuration images include copies of the same user code and in an other embodiment 
of the present invention two different configuration images include a "call" to the same user code. 
In one embodiment of the present invention, each configuration image includes information 
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associated with selections of user modules for each one of the plurality of configuration images, 
allocations of hardware resources of the device to the selected user modules, parameterizations for 
the selected user modules, and connections between the selected user modules and to other device 
components (e.g., external pins). 

Please replace the paragraph beginning at page 24, line 3 with the following: 
In step 320 a device is configured in accordance with a first configuration image. In one 
embodiment of the present invention, information from the first configuration image is automatically 
loaded into configuration registers in the target device. In one exemplary implementation, the first 
configuration image is automatically loaded into configuration registers in response to a first 
condition (e.g., a talk button is activated, at a particular time, etc.). 

Please replace the paragraph beginning at page 24, line 16 with the following: 
In step 340 a device is reconfigured in accordance with a second configuration image. In one 
embodiment of the present invention, information from a second configuration image is 
automatically loaded into configuration registers in the target device and replaces the information 
associated with the first configuration image. In one exemplary implementation, the second 
configuration image is automatically loaded into configuration registers in response to a second 
condition (e.g., a talk button is not activated, at a different particular time, etc.). 

Please replace the paragraph beginning at page 25, line 1 1 with the following: 
In one embodiment of the present invention, configuration images are provided by an 
electronic device design tool (e.g., an integrated circuit design tool). Figure 4 is a flow chart of 
design tool process 400 and illustrates exemplary steps used by a design tool in accordance with one 
embodiment of the present invention. Design tool process 400 facilitates configuration, 
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programming, building, emulation and debugging of a customized integrated circuit (a "target 
device"). In one exemplary implementation the integrated circuit is similar to integrated circuit 10 
of Figure 1 with a functional component 25 similar to Figure 2 A. 

Please replace the paragraph beginning at page 26, line 1 with the following: 
In one embodiment, design tool process 400 is carried out by a computer system under the 
control of computer-readable and computer-executable instructions directed at implementing design 
tool process 400. One embodiment of an exemplary computer system utilized to implement design 
tool process 400 is set forth in incorporated United States Patent Application Serial No. 09/989,570, 
filed November 19, 2001 (attorney docket number CYPR-CD01 167M), entitled "METHOD FOR 
FACILITATING MICROCONTROLLER PROGRAMMING". The computer-readable and 
computer-executable instructions reside, for example, in data storage features of the computer system 
such as a computer usable volatile memory, computer-usable non-volatile memory and/or data 
storage device. The computer-readable and computer-executable instructions direct the computer 
system operation (e.g., a processor) in accordance with design tool process 400. 

Please replace the paragraph beginning at page 26, line 15 with the following: 
In step 410, an interface for user interaction is provided. In one embodiment of the present 
invention, the interface is provided for selecting applicable "user modules" (e.g., a preconfigured 
function that may be based on more than one functional block). In one exemplary implementation, 
a user module when programmed and loaded on a memory of the device directs a functional block 
to work as a peripheral on the target device. At any time in design tool process 400, user modules 
may be added to or removed from the target device. The selected user modules are associated with 
(e.g., "placed" or "mapped to") representations of functional blocks defined in the design tool Once 
a user module is associated with a representation, its parameters can be viewed and modified as 
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needed. Global parameters used by a plurality of user modules (for example, CPU clock speed) can 
also be set. In one embodiment of the present invention, interconnections between selected user 
modules are specified (e.g., either as each user module is placed or afterwards). The pin-out for each 
block can also be delineated, making a connection between the software configuration and the 
hardware of the target device. 

Please replace the paragraph beginning at page 27, line 15 with the following: 
In step 430, programming of the desired functionality into the target device is facilitated. In 
one embodiment of the present invention, source code files can be edited, added or removed. In one 
embodiment of the present invention, programmable configuration of external ports is also facilitated 
by design tool process 400. 

Please replace the paragraph beginning at page 28, line 6 with the following: 
In step 450 the target device is "built" within the design tool. Building the target device in 
the design tool includes linking the programmed functionalities of the source files (including device 
configuration). In one exemplary implementation of the present invention, the linked programmed 
functionalities and the source files are downloaded to an emulator for debugging in step 450. 

Please replace the paragraph beginning at page 28, line 1 6 with the following: 

In step 470 a configuration image generated using design tool process 400 is loaded into 

memory of a target device. In one embodiment of the present invention a plurality of configuration 

images are loaded into memory of a target device. 

Please replace the paragraph beginning at page 29, line 1 with the following: 
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Although specific steps are disclosed in design tool process 400 of Figure 4, such steps are 
exemplary. That is, the present invention is well suited to use with various other steps or variations 
of the steps recited in process 400. Additionally, for purposes of clarity and brevity, the discussion 
is directed at times to specific examples. The present invention design tool process 400, however, 
is not limited solely to use to -design a particular target device (e.g., an integrated circuit and/or 
microcontroller). Instead, the present invention is well suited to use with other types of computer- 
aided hardware and software design systems in which it may be necessary to accomplish a multitude 
of tasks as part of an overall process directed at designing an electronic device. 

Please replace the paragraph beginning at page 29, line 12 with the following: 
Thus, the present invention provides convenient and efficient dynamic configuration of an 
electronic device (e.g., an integrated circuit)-. An electronic device design of the present invention 
facilitates dynamic programmability that enables operationally smooth (e.g., "on the fly") changes 
in the configuration and/or functionality of the electronic device with minimal or no disruptions to 
device operations. The present invention allows utilization of the same components to perform 
different functions and take on different configurations that are capable of satisfying the 
requirements of different applications. A variety of functions and configurations may be 
implemented with less resources than traditional systems. The present invention does not require 
duplicative resources (e.g., circuit components) for dedication to the performance of different 
functions or configurations. A present invention dynamically programmable device design also 
facilitates utilization of device components that would otherwise be operationally idle. 

IN THE CLAIMS 
Please amend the claims as follows: 
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